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the outside of the cylinder 10 and referred to by Nos. 30 
and 31, respectively. Since both anchoring assemblies are 
essentially identical in their construction and their opera 
tion, only one anchoring assembly will be described. Re 
ferring to anchoring assembly 30, a ring-shaped mount 32 
is slidably journaled over cylinder 10. A second Y-shaped 
mount 33 is journaled around piston rod 27 and free to 
slide along the piston rod. A rigid coupling means is at 
tached between Y-shaped mount 33 and ring mount 32, 
and, in the embodiment illustrated, comprises a pair of 
parallel bars 34 and 35. Bars 34 and 35 can be attached 
to Y-shaped mount 34 by either screws 36, by welding, by 
rivets, or any other well-known means. Bars 34 and 35 
can also be attached to ring mount 32 by the same means 
as its attachment to Y-shaped mount 33. A plurality of 
of anchors 38 is positioned between parallel rods 34 and 
35 and rotatably attached through a pin 40. The position 
of the anchor closest to the borehole may have a plurality 
of serrations. The serrations provide an increased fric 
tional service. Anchors 38 are moved into and out of en 
gagment with the wall by means of an actuating assembly 
comprising a rod 43 which is coupled by a pin 44 through 
a slot 45. One end of rod 33 is journaled in an opening 46 
in ring 32, and the other end of rod 33 is journaled in an 
opening 47 in Y-shaped mount 33. The extreme end of 
rod 43 is attached rigidly to a second Y-shaped mount 
50. Y-shaped mount 50 is also rigidly attached at its cen 
ter 51 to the end of piston rod 27. The attachment can be 
made in any usual way such as set screws, pins, Welds, 
a screw and nut combination, or any other Well-known 
method for rigidly attaching a flat surface to a rod. Both 
Y-shaped mounts 33 and 50 can have any ordinary con 
figuration, for example, a disc. The particular shape Was 
only selected for convenience. The entire anchoring assembly consisting of cylinder 
10 and assemblies 30 and 31 are coupled in any well 
known fashion to an electric or hydraulic motor 55, such 
as rods 56. Spacing, however, must be left between as 
sembly 31 and motor 55 to permit proper movement of 
assembly 31 as will be hereafter described. Rod 56 in the 
preferred embodiment is hollow and provides a channel 
for wires 57 between a source of power 58 and motor 55, 
which in the preferred embodiment is also electrical. 
Motor 55 is coupled through a shaft (not shown) to a 
drill 60. Referring to FIG. 4, the anchors 38 can be modi 
fied to form a single anchor 61 which can be coupled to 
rod 43 by a plurality of linkages 62. A slot 63 in parallel 
bars 34 and 35 converts the motion of rod 43 to a vertical 
motion of the anchor 61. 

OPERATION 
Referring in particular to FIGS. 2 and 3, the operation 

of the system will be described. When hydraulic pressure 
from supply 21 is applied through pipe 20 to pipe 15 and 
to port 14, pressure is applied between pistons 25 and 26 
forcing the pistons away from each other. Piston 26 will 
travel until it reaches end 12. Hydraulic pressure then will 
increase forcing piston 25 in the direction away from 
piston 26 moving piston rod 27. The second Y-shaped 
mount 50 and actuaing rod 43 will move in the same 
direction since rod 43 is free to slide through the first Y 
shaped mount and the ring-shaped mount 32. Anchors 
38 will rotate about pivot 40 since pin 44 will engage 
anchors 38 in slot 45. Anchors 38 will rotate until they 
engage the borehole inner wall. Once anchored against the 
wall, piston rod 27 will no longer be free to move in the 
direction away from piston. 26. The hydraulic pressure 
will then increase in the cylinder space between pistons 
25 and 26 causing pressure against piston 26 which is 
pressing against end 12. The pressure against end 12 will 
be applied to rods 56, to drill motor 55, and drill 60. The 
pressure on drill 60 will cause the apparatus to drill into 
the formation. 
As the drill works its way into the formation, cylinder 

32 will advance in the direction of the drilling operation. 
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4. 
Since the anchors 38 are secured against the borehole 
Wall, ring 32 along with piston 25 will gradually move 
toward end 11. Once it has reached the extreme, that is, 
once piston 25 has reached end 11, the hydraulic pressure 
will build up indicating to the operator that no movement 
of the drilling apparatus is any longer possible. Once this 
condition is reached, pressure in the the system is reversed 
so that pressure will now be applied to pipe 19 and drained 
through pipe 20 which will caue hydraulic fluid to enter 
ports 17 and drain through port 14. As pressure is applied 
in port 17, assembly 31 will have its piston 26 move in 
the direction of end 11 causing piston rod 28, second Y 
shaped member 50, and actuating rod 43 to likewise move 
in the direction of piston, 26. For the reasons previously 
given, the assembly 30 and the anchors 38 will rotate 
about pivot 40 and anchor against the borehole wall. 
When hydraulic pressure is applied, piston 25 will move 
toward end 12 taking its anchors 38 out of engagement 
since piston rod 27, second Y-shaped mount 50, and 
actuating rod 43 have all likewise moved in the direction 
of piston 25 causing pin 44 to engage slot 45 rotating 
anchors 38 about pin 40. Once piston 25 has moved 
against partition 13, hydraulic pressure will build up be 
tween piston 26 and wall 12 again applying pressure 
against wall 12 through rods 56 to motor 55 and drill 60. 
From the above explanation it can be understood that 

except for the brief period of time necessary to repres 
sure the chambers moving one piston and anchoring the 
other assembly, hydraulic pressure is always being applied 
to the cylinder and causing pressure to be applied to the 
drill bit. The above assembly, of course, will move in 
only one direction, namely in the direction the borehole is 
being drilled. It is contemplated that the device will norm 
ally be used to drill between two mine tunnels; therefore, 
removal back through the drilled hole would not be neces 
sary. In case of other uses, however, the device can be 
backed out of the hole or removed in several ways, the 
first being to have attached to the device a cable so that 
it can be physically hauled out of the borehole while the 
apparatus is in a depressured state. 
FIG. 5 illustrates a second means for removing the 

apparatus, the illustration being in block diagram form. 
The entire apparatus described in FIGS. 1, 2 and 3 is 
illustrated by cylinder 70. A second apparatus 71 is at 
tached to apparatus 70 by any means such as rods 72. 
Apparatus 71 is identical to the anchor assembly illus 
trated as 30 or 31 except that its anchors 38 are facing 
in the opposite direction, that is, toward the drill rather 
than away from the drill. Remotely controlled valves 73 
and 74 are inserted in hydraulic lines 19 and 20 and ac 
tuated by any source of power such as a battery 75, switch 
76, wires 77 and 78, solenoids 79 and 80, respectively. 
Valves 73 and 74 are connected so that when solenoids 79 
and 80 are actuated, hydraulic fluid will be cut off from 
pipes 18 and 15, respectively, and applied to pipes 81 and 
82, respectively. Assembly 71 will function in the identical 
manner as either assembly 30 or 31. The hydraulic Sup 
ply will be operated so that fluid applied to opposite sides 
will cause egagement and movement, then reengagement 
and utility for each reversal of the hydraulic fluid. Under 
the above conditions, the utility can be. removed easily 
from any borehole. m 

It is obvious that other configurations and mechanical 
linkages can be utilized and still carry out the spirit and 
scope of this invention as described in the specification 
and the appended claims. 
What is claimed is: 
1. An apparatus for applying drilling pressure to a 

drilling apparatus including a drill bit in a borehole com 
prising a cylinder means having enclosed ends, piston 
means axially positioned inside said cylinder means, bore 
hole engaging means slidably journaled to the outside of 
said cylinder means, hydraulic fluid conduit means coul 
pled through said cylinder means for selectively applying 
hydraulic fluid to either side of said piston means, and 



28,449 
5 

means mechanically coupled to said piston means for 
actuating said borehole engaging means and applying 
pressure to said drilling aparatus when hydraulic fluid 
is applied to one side of said piston means and releasing 
and restoring said bore hole engaging means when said 
hydraulic pressure is applied to the other side of said 
piston means. 

2. A device as described in claim 1 wherein said pis 
ton means comprises first and second pistons each hav 
ing a piston rod slidably journaled through opposite ends 
of said cylinder means and wherein Said borehole engaging 
means comprises first and second anchoring assemblies 
coupled to said first and second piston rods, respectively, 
whereby when said hydraulic fluid is applied between said 
pistons, said pistons will be forced apart anchoring one of 
said assemblies and releasing the second assembly, and 
when said hydraulic fluid is pressured on the opposite sides 
of said pistons, said anchored assembly will release, and 
said released assembly will become anchored, while Pres 
sure is being applied to said drill bit. 

3. A device as described in claim 2 including a second 
cylinder, a third piston, and piston rod mounted in said 
second cylinder, means for rigidly Securing said second 
cylinder axially to said first cylinder and spaced therefrom, 
a second anchoring assembly mounted on said second 
cylinder and actuated by said third piston rod, anchor 
means attached to said anchoring assembly and facing in 
the opposite direction from the anchor means mounted 
on said first-mentioned cylinder, valve means for closing 
off the flow of hydraulic fluid to said first-mentioned cyl 
inder and directing same to said second cylinder whereby 
said second cylinder can be operated to remove said first 
mentioned cylinder and said drill-out of said borehole. 

4. A device as described in claim 2 wherein Said an 
choring assemblies each contain a first sliding Support 
around said cylinder, a second sliding support around 
said piston rod, rigid means coupling said first and Second 
supports, an anchor means pivotally attached to said 
rigid means, and means connecting said anchoring means 
to said piston rod. 

5. A device as described in claim 4 wherein said anchor 
means comprises a plurality of anchors spaced along said 
rigid support, means, each anchor having a Serrated 
wall engaging end, with the remaining end attached to 
said connecting means. 

6. A device as described in claim 4 wherein said an 
choring assemblies comprise at least three equally Spaced, 
rigid coupling means each having an anchor means. 

7. A device as described in claim 4 wherein Said an 
chor means comprises a single elongated anchor. 

8. An apparatus for incrementally forcing a drill bit 
into the earth comprising a cylinder having first and Sec 
ond ends, first and second pistons in said cylinder with pis 
ton rods extending axially from each of said pistons 
through said first and second ends, respectively, an anchor 
ing assembly for each piston including an anchor means, 
a sliding mount retaining said anchor means Supported 
between said cylinder and said piston rod and means coul 
pled to said piston rod and to said anchor means, a first 
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hydraulic port mounted between said pistons, and a port 
mounted at each end of said cylinder. 

9. A device as described in claim 8 wherein said anchor 
means comprises includes a plurality of anchors spaced 
along said rigid support anchor means, each anchor 
having a Serrated wall engaging end, with the remaining 
end attached to said connecting means. 

10. A device as described in claim 9 wherein said anchor 
means comprises includes a single elongated anchor. 

11. A device as described in claim 9 wherein said anchor 
means comprises a rigid support, a plurality of anchors 
Spaced along said rigid support, each anchor having a 
Serrated Wall engaging end, with the remaining end at 
tached to said coupling means. 

12. A device as described in claim 118 wherein said 
anchoring assemblies comprise assembly comprises at 
least three equally spaced, rigid coupling means each hav 
ing an anchor means. 

13. An apparatus for engaging a borehole and applying 
axial pressure to a drill bit comprising a cylinder having 
first and second ends, first and second pistons slidably 
mounted in said cylinder with first and second piston rods 
attached to said pistons and slidingly journaled in said 
first and second ends, respectively , ; hydraulic fluid 
conduit means coupled through said cylinder for selec 
tively applying hydraulic fluid to either side of said first 
and Second pistons . ; first and second anchoring as 
Semblies each comprising a first mounting means slidably 
attached to said piston rod and a second mounting means 
slidably attached to said cylinder . . and anchor means 
having one end adapted to engage said borehole, means 
for pivotally attaching said anchor means to said first 
and Second mounting means, and means rigidly attached to 
the end of Said piston rod and coupled to said anchor 
means whereby movement of said piston in the direction 
of its corresponding cylinder end will cause said anchor 
means to be urged into engagement with said borehole wall 
and adding pressure will cause pressure to be applied to 
said drill bit, 
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